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(57) [Abstract] 

[Problems to be Solved by the Invention] 

manufacturing method* of thin film magnetic head where 
etching velocity is quick without generatingcorrosion in 
magnetic layer, can improve also anti- mask selectivity ratio 
and the equipment which is used for its execution are offered. 

[Means to Solve the Problems] 

Introducing chlorine gas into first chamber 1, it forms plasma, 
etching itdoes insulating layer which becomes making use of 
alumina or AlTiC. 

With transport arm which is provided in third chamber 3, 
through third chamber 3 which vacuum is done, from first 



Page 3 Paterra Instant MT Machine Translation 



JP2000251221A 



2000-9-14 



» 2 \* 2 rt-l=.»«*^S»AL-C^ 

m 14 i=»i+r*<5»niSiti=«fcora*» 5 



chamber 1 substrate is conveyed to second chamber 2. 

Introducing oxygen-based gas into second chamber 2, it forms 
plasma, ashing itremoves portion of reaction product which is 
formed with resist and etching treatment which are provided 
in substrate with aforementioned plasma . 

It carries out to cleaner 5 with carrying out equipment where 
the substrate of ashing end, is provided in load lock chamber 
14 for carrying out, the cleaner 5, while substrate turning, 
washes surface with pure water. 




Claims 
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[Claim(s)] 
[Claim 1] 

With method where it loads substrate for thin film magnetic 
head which laminates insulating layer and magnetic layer in 
first container, introduces reactive gas into the said first 
container and forms plasma, etching it does aforementioned 
insulating layer with plasma which is acquired, from 
aforementioned first container itconveys substrate for thin 
film magnetic head which etching is done to second 
container.ashing does that inside second container and 
produces thin film magnetic head, 

Inside atmosphere which prevents conosion of 
aforementioned magnetic layer with reaction product which 
includes halogen making use of gas which includes halogen 
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as aforemenrioned reactive gas, substrate foraforementioned 
thin film magnetic head is conveyed from aforementioned 
first container to second container, with aforementioned 
second container substrate for thin film magnetic head which 
ashing is done is washed with wash liquid manufacturing 
method 0 of thin film magnetic head which is made feature 

[Claim 2] 

manufacturing methodo of thin film magnetic head which is 
stated in Claim 1 which introduces reactive gas which loads 
substrate for thin film magnetic head which laminates the 
insulating layer which becomes making use of alumina or 
AlTiC in theaforementioned first container, includes chlorine 
inside said first container 

[Claim 3] 

manufacturing methodo of thin film magnetic head which is 
stated in Claim 1 which introduces reactive gas which loads 
substrate for thin film magnetic head which laminates the 
insulating layer which becomes making use of silicon dioxide 
in aforementioned first container, includes fluorine inside said 
first container 

[Claim 4] 

manufacturing methodo of thin film magnetic head which is 
stated in either of Claim 1 to 3 whichuses pure water as 
aforementioned wash liquid 

[Claim 5] 

With equipment where etching it does aforementioned 
insulating layer inside first container which loads substrate for 
thin film magnetic head which laminates the insulating layer 
and magnetic layer from aforementioned first container it 
conveys substrate for thin film magnetic head which etching 
is done to second container, ashing doesthat inside second 
container and produces thin film magnetic head, 

In order that aforementioned first container, in order etching 
to do theaforementioned insulating layer with plasma which is 
formed from reactive gas which includes halogen, "C there is 
a none, inside atmosphere whichprevents corrosion of 
aforementioned magnetic layer with reaction product which 
includes halogen, substrate for aforementioned thin film 
magnetic head fromaforementioned first container it conveys 
to second container, first container and the third container 
which is introduced between second container and, facility 0 
of thin film magnetic head where it is arranged outside these 
container, has cleaner which washes substrate for thin film 
magnetic head which ashing is donewith wash liquid with 
second container and makes feature 
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[0001] 

[Technological Field of Invention] 

As for this invention, etching doing substrate for thin film 
magnetic head, whichlaminates magnetic layer and insulating 
layer method of producing thin film magnetic head. And it 
regards equipment which is used for its execution. 

[0002] 
[Prior Art] 

With hard disk drive device, to be opposed and arranged 
slider where thin film magnetic head where magnetic gap is 
small is provided in hard disk, floating doing the slider with 
stream which it occurs with revolution of hard disk, while 
moving said slider to diameter direction, of hard disk, 
magnetic data which with aforementioned thin film magnetic 
head records magnetic data to high density in hard disk, in 
addition records reading T it is. 

With thin film magnetic head, on permalloy (Fe Ni ) or other 
magnetic layer, alumina (Al 2 0 3 ) or AlTiC (Al 2 0 3 -TiC ) or 
substrate which laminates silicon dioxide (Si0 2 ) or other 
insulating layer is used, in surface of said substrate slot and 
step etc are formed with necessary relief pattern. 

Furthermore, AltiC 10% - 50% extent contains TiC 
generally. 

[0003] 

From until recently, relief pattern is formed in surface of 
substrate which is mentioned earlier, after laminating resist 
layer and magnetic layer with necessary pattern as mask, 
excitation doing inert gas suchas Argas on insulating layer, 
ion which it acquires it accelerated,said ion it used ion milling 
method which collides to surface of the substrate. 

But, when ion milling method is used, there was a problem 
that velocity whichremoves insulating layer is slow. 

In addition, there was also a problem that selectivity ratio for 
mask is low, is difficult to form 1 relief pattern in high 
precision. 

[0004] 

Because of that, excitation doing fluorine type gas or chlorine 
gas or other reactive gas, it forms the plasma, etching it does 
insulating layer with plasma which it acquires,it is thought . 

In this case, because with collision of plasma with reactivity 
ion insulating layer is removed with chemical reaction in 
addition to sputtering effect, the etching velocity is quick, in 



Page 6 Paterra Instant MT Machine Translation 



JP2000251221A 



2O0O-9-14 



[0005] 
[0006] 

**KI*^^-5»flll=«*T<i:44ifc*a)TJ* 
nTf/\ny>t*t?JE«tt#Xtffll^Tx^ 



[0007] 

i #3*(zgAU ism i S^rtics/j; 

^x^iz^xmtmmm^y^<fL. x? 



[0008] 



addition also anti- mask selectivity ratio improves. 
[0005] 

[Problems to be Solved by the Invention] 

But, as reactive gas when etching it-does substrate making use 
of the halogen type gas, fluorine type reaction product or 
chlorine type reaction product etc remains in surface of 
substrate which etching treatment is done, there was a 
problem that with chemical reaction ofthese residue and 
moisture in atmosphere, magnetic layer of substrate corrodes. 

[0006] 

As for this invention considering to situation which catches, 
beingsomething which it is possible, substrate for thin film 
magnetic head whichlaminates insulating layer and magnetic 
layer etching it does purpose makinguse of reactive gas which 
includes halogen inside first container, inside the atmosphere 
which prevents corrosion of aforementioned magnetic layer 
with reaction product which includes halogen from first 
container it conveys substrate for thin film magnetic head to 
second container, Inside said second container substrate for 
thin film magnetic head which ashing is done it isto offer 
manufacturing methods of thin film magnetic head where • 
etching velocity is quick withoutgenerating corrosion in 
magnetic layer you wash with wash liquid due to, can 
improve also anti- mask selectivity ratio and equipment which 
isused for its execution. 

[0007] 

[Means to Solve the Problems] 

manufacturing method of thin film magnetic head which 
relates to first invention loads substrate for thin film magnetic 
head which laminates insulating layer and magnetic layer in ■ 
first container,introduces reactive gas into said first container 
and forms plasma, etching does aforementioned insulating 
layer with plasma which is acquired, firomaforementioned first 
container conveys substrate for thin film magnetic head which 
the etching is done to second container, ashing doing that 
inside second container, with method which produces thin 
film magnetic head, inside atmosphere which prevents 
corrosion of theaforementioned magnetic layer with reaction 
product which includes halogen makinguse of gas which 
includes halogen as aforementioned reactive gas,from 
aforementioned first container it conveys substrate for 
theaforementioned thin film magnetic head to second 
container, With aforementioned second container substrate for 
thin film magnetic head which ashing is done is washed 
makes feature with wash liquid. 

[0008] 

manufacturing method of thin film magnetic head which 
relates to second invention loads substrate for thin film 
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[0010] 



[0011] 



[0012] 
[0013] 



magnetic head which laminates insulating layer which 
becomes in first invention, makinguse of alumina or AlTiC in 
aforementioned first container, reactive gas which includes 
chlorine inside said first container is introduced makesfeature. 

[0009] 

manufacturing method of thin film magnetic head which 
, relates to third invention loads the substrate for thin film 
magnetic head which laminates insulating layer which 
becomes in the first invention, making use of silicon dioxide 
in aforementioned first container, reactive gas which includes 
fluorine inside said first container is introduced makesfeature. 

[0010] 

manufacturing method of thin film magnetic head which 
relates to 4 th inventions uses the pure water in either of 1 st 
through 3rd invention, as aforementioned wash liquid, it 
makes feature. 

[0011] 

With equipment where aforementioned insulating layer 
etching it does the facility of thin film magnetic head which 
relates to 5 th inventions, inside the first container which 
loads substrate for thin film magnetic head which laminates 
insulating layer and magnetic layer from aforementioned first 
container it conveys substrate for thin film magnetic head 
which etching is done to second container, ashing does 
thatinside second container and produces thin film magnetic 
head, as for aforementioned first container, In order etching to 
do aforementioned insulating layer with plasma whiehis 
formed from reactive gas which includes halogen* in order 
that X there is a none, inside atmosphere which prevents 
corrosion of theaforementioned magnetic layer with reaction 
product which includes halogen, from theaforementioned first 
container it conveys substrate for aforementioned thin film 
magnetic head to second container, it is arranged outside first 
container and third container and these container which are 
introduced between second container , It has cleaner which 
washes substrate for thin film magnetic head which ashing is 
done with wash liquid with second container, it makes 
feature. 

[0012] 

It loads substrate for thin film magnetic head which laminates 
insulating layer and the magnetic layer inside first container, 
introducing reactive gas which includes halogen into first 
container, it forms plasma, etching does insulating layer of the 
substrate with said plasma . 

Now, etching velocity is quick, can improve also anti- mask 
selectivity ratio. 

[0013] 
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When insulating layer it is formed making use of alumina or 
AlTiC, the chlorine is included, mixed gas of for example BC 
l 3 gas and Cl 2 gas is used 

In addition, when insulating layer it is formed making use of 
silicon dioxide, the fluorine is included, mixed gas of for 
example CF 4 gas s CHF 3 gas and Argas is used. 

Now, etching is possible insulating layer which becomes 
making use of the insulating layer, or silicon dioxide which 
becomes making use of alumina or AlTiC.to necessary cross 
section shape. 

[0014] 

Because reaction product which includes halogen remains in 
substrate for thin film magnetic head which etching is done, 
in atmosphere which removes the atmosphere internal air of 
third container which is introduced into theaforementioned 
first container and between second container which does 
ashing, the for example is discharged with inside none N said 
atmosphere substrate for the thin film magnetic head is 
conveyed from first container to second container. 

Furthermore, as internal air of third container is discharged, in 
order tointroduce appropriate gas which is dried to inside 
third container,none T it is good. 

Now, magnetic layer corrodes is prevented with reaction 
product whichremains in substrate for thin film magnetic 
head. -. + 

[0015] 

substrate for thin film magnetic head which is loaded inside . 
second container ashing isdone there, portion of 
aforementioned reaction product is removed with the resist 
which substrate for thin film magnetic head provides 
beforehand. 

In cleaner which installs substrate which ashing is done 
outside first-third container, directly or through third 
container from second container, it carriesout, cleaner washes 
surface of substrate for thin film magnetic head with the wash 
liquid . 

Now, because reaction product which includes halogen which 
remains in the substrate for thin film magnetic head cleaning 
and removal it is done, even with when substrate for thin film 
magnetic head is left in atmosphere, corrosion does not occur 
in substrate for thin film magnetic head. 

pure water is used this time, as wash liquid reaction product 
which remains in substrate for thin film magnetic head with , 
to be efficient cleaning and removal ispossible in if possible 
low cost. 

In addition, environmental contamination can be evaded 
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easily with cleaning waste liquid . 
[0016] 

[Embodiment of the Invention] 

Belo w, form of execution of this invention is explained based 
on the drawing concretely. 

As for (embodiment 1 ) Figure 1 with schematic top view 
which shows constitution of the equipment which relates to 
this invention, as for in the diagrams 1, as for first chamber * 
2 which does etching treatment, it is a second chamber which 
does ashing. 

first chamber 1 and second chamber 2 respectively, through 
opening and closing door 7,8, are connectedto third chamber 
3, inside of first-third chamber 1-3 has reached point where 
eachseparately vacuum it can do. 

[0017] 

load lock chamber 13 % for carrying in. order to carry 
untreated substrate to inside third chamber 3 and load lock 
chamber 1 4 for carrying out in order to carry out treated 
substrate tooutside third chamber 3 are respectively provided 
in third chamber 3 , pressure inside both load lock chamber 
13,14 is adjusted each separately. 

In addition, inside third chamber 3, transport arm (not shown ) 
which conveys substrate isprovided in rotational freedom, 
substrate which to inside load lock chamber 13 forcarrying is 
carried, with transport arm , from load lock chamber 13 for 
carrying toinside first chamber I after being conveyed, from 
first chamber 1 is conveyed toinside second chamber 2, 
furthermore from second chamber 2 is conveyed to inside the 
load lock chamber 14 for carrying out. 

[0018] 

In vicinity of load lock chamber 13 for carrying, first cassette 
21 which houses the substrate of untreated plural is mounted 
on first mounting part 1 1, inside load lock chamber 13 
forcarrying, carrying equipment (not shown ) which carries 
substrate from first cassette 21 is provided in advanceable and 
retractable. 

In addition, in vicinity of load lock chamber 14 for carrying 
out, second cassette 22 which houses substrate of treated 
plural is mounted on second mounting part 12, inside load 
lock chamber 14 for carrying out, carrying out equipment (not 
shown ) which carriesout substrate to outside- third chamber 3 
is provided in advanceable and retractable. 

[0019], 

substrate while turning, cleaner 5 which washes surface with 
the pure water is arranged between second mounting part 12 
and load lock chamber 14 for carrying out, in said cleaner 5 
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substrate is conveyed with carrying out equipment which 
ismentioned earlier. 

• unshown conveyance equipment is provided between cleaner 
5 and second mounting part 12 , with cleaner 5 substrate 
which washing is done with said conveyance equipment is 
conveyed to the second cassette 22, is stored up there. 

[0020] 

thin film magnetic head is.produced with this kind of 
equipment , insulating layer which becomesmaking use of for 
example permalloy or other first magnetic layer v and 
alumina or AITiC is laminated inthis sequence, first cassette 
21 where substrate of plural which in order tobecome 
necessary mask pattern, accumulates resist and second 
magnetic layer on the insulating layer is stored up is mounted 
in first mounting part 1 1, vacant second cassette 22 is 
mounted in second mounting part 1 2. 

In addition, vacuum it does inside first chamber 1 „ second 
chamber 2 and third chamber 3 in the predetermined pressure. 

[0021] 

Inside load lock chamber 13 for carrying after opening door 
outside carryingwhich in atmospheric pressure is provided 
beforehand in external air side of load lock chamber 13 for 
none^ carrying, with carrying equipment which is mentioned 
earlier untreated substrate is carried to inside load lock 
chamber 1 3 for carrying from first cassette 21. 

And, door outside carrying is closed, inside load lock k 
chamber 13 forcarrying vacuum after doing, door inside 
carrying which isprovided beforehand on internal air side of 
load lock chamber 13 for carrying is openedto pressure inside 
third chamber 3. 

[0022] 

third chamber 3 and opening and closing door 7 which is 
provided between first chamber 1 areopened, after with 
transport arm from load lock chamber 13 for carrying 
conveying the substrate to inside first chamber 1, 
aforementioned opening and closing door 7 is closed. 

After adjusting inside first chamber 1 necessary pressure, 
while into the first chamber 1, introducing chlorine gas with 
predetermined flow as reactive gas, it forms the plasma it 
supplies microwave with , etching it does with the plasma 
which forms insulating layer which becomes with resist and 
second magnetic layer as mask, making use of alumina or 
AITiC. 

[0023] 

pressure inside for example first chamber 1 is adjusted 2 
mTorr as condition which does etching, mixed gas of BC 1 3 
gas and Cl 2 gas is introduced with the flow of BC 1 3 
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*fc, S*t 30 (DSS 

jS* 41,41,- A^BBLrt^o 

[0027] 

CfttttLT. H2l=«Lfc»*f30*,CF 4 #X 

Rtf chf 3 #xa>S*#XS-7<$a«-cBie 
-rS^tlCcfcoT^BRLfc^XviZcfcoTx^ 

33,33,33 O^CD|^£a5^(7>i|lJa^-/N 0 ^|C 



gas/Cl 2 gas=50 sccm/50 seem, with power of 1000 W 
aforementioned mixed gas excitation is done with microwave 
which excitation is done and the plasma is formed. 

[0024] 

After starting etching treatment, when specified time doing, it 
stops supply of mixed gas and microwave, after adjusting 
internal pressure of first chamber 1 the internal pressure of 
third chamber 3, it opens third chamber 3 and opening and 
closing door 7 and third chamber 3 andis provided between 
second chamber 2 opening and closing door 8 which are 
provided between the first chamber 1 , with transport arm 
which is mentioned earlier, substrate which etching treatment 
is done is conveyed from first chamber I to the second 
chamber 2. 

[0025] 

Figure 2 is partial cross section of substrate which is offered 
to etching. 

In addition, as for Figure 3, with plasma which forms 
substrate which is shown in Figure 2, from chlorine gas with 
schematic partial cross section which shows state which 
etching is done, as for Figure 4, it is a schematic partial cross 
section which shows state which etching is done with plasma 
whichforms substrate which is shown in Figure 2, from 
fluorine type gas. 

[0026] 

As though it showed in Figure 2, substrate 30 is laminated 
insulating layer 33 which is on first magnetic layer 3 1 which 
becomes making use of permalloy making useof alumina, 
second magnetic layer 32 and resist 36,36 which are on said 
insulating layer 33 makinguse of permalloy are provided with 
necessary pattern. 

When this substrate 30, mixed gas of BC 1 3 gas and Cl 2 gas 
excitation isdone with microwave, etching it does with plasma 
which is formedwith , as though it showed in Figure 3, 
insulating layer 33,33,33 of island is formed by both sides of 
removal part amount where cross section view is removedto 
rectangle with second magnetic layer 32 and resist 36,36 as 
mask,, shape of removal part amount was satisfactory. 

In addition, chlorine type reaction product 41,41,... of plural 
has remained in surface of the substrate 30. 

. [0027] 

Vis-a-vis this, when substrate 30 which is shown in Figure 2, 
mixed gas of CF 4 gas and CHF 3 gas excitation is done with 
microwave, etching it does with plasma which is formed 
with , as though itshowed in Figure 4, side surface of removal 
part amount between insulating layer 33,33,33 hadbecome 
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[0028] 

X^2/^toaLfc**t*<» 2 2 |=* 

j2l*llfc**. $ 3 3 2 2 

trofflicSi-i-rfcsiBfflW 8 smc. s 2 

/N* 2 ^^Rff^OTE^IZliSLfc^s % 2 

j*u k^xticj^t. uvxh 36 ro^aix 

±ia«jro-aixtt±»*7'-^»^i«*-r*. 
[0029] 

2 ftCDJ±2l£ 0.9Torr l=iI6U 0 2 #X 

ai; cf 4 tfaaBfttfxs o 2 #x/cf 4 a** 

=776sccm/24sccm<D3K!!T:3iAU 12OOW0M 
9 -T?a« Lfc 7-f <7 O ft |Z J; oTffilBS £ # 

[0030] 

n 5 ii . 0 3 i=#Lfcx^>^a©at*rs7'y 

Sl5lC^LfcjD<s7^»^lCcfcoTb^h36 

■«**3RJEJ64ia*41 f 41 f -fl>-»36<7!y 
*S5l£^fi6* 42 1 42 > -lc«»**LTL^3b<, 

4rt»4l f 4l,-atf7?y*3RSJ£*J*» 42,42, 
-0?»*l*. a 3 icSLfcx?* >^LfcS# 
30 lc»B-rSffi**Sl5**a 41,4r i -©« 



[0031] 

U ft 2 2 CD^E$-^ 3 3 ©ft 

EICiHgLfc^, g 3 3 2 

Kn^a 14 <Drtafl«iz^to»i+"c&s*Hiffl 



taper, could not acquire necessary shape. 

In addition, fluorine type reaction product 42,42,. .. of plural 
has remained in surface of the substrate 30. 

[0028] 

When substrate which etching treatment is done is conveyed 
in second chamber 2, whileclosing third chamber 3 and 
opening and closing door 8 which is provided between second 
chamber 2 ,after adjusting inside second chamber 2 necessary 
pressure, into second chamber 2 introducing oxygen-based 
gas with predetermined flow, to form plasma it supplies . 
microwave with , with said plasma , all or part of resist 36 and 
one part or all of reaction product which is formed with 
etching treatment ashing are removed. 

[0029] 

pressure inside for example second chamber 2 is adjusted 0.9 
Ton* as condition whichdoes ashing, mixed gas of 0 2 gas and 
CF 4 gas is introducedwith flow of 0 2 gas/CF 4 gas=776 
sccm/24 seem, with power of 1200 W theaforementioned 
mixed gas excitation is done with microwave which excitation 
is done and plasma is formed. 

[0030] • 

Figure 5 is schematic partial cross section which shows state 
which substrate of the etched which is shown in Figure 3 
ashing is done. 

As though it showed in Figure 5, portion of resist 36 is 
removed with ashing . 

In addition, when ashing it does making use of mixed gas of . 
the 0 2 gas and CF 4 gas, portion of chlorine type reaction 
product 41,41,... which remains in substrate 30 which etching 
is done is substituted to fluorine type reaction product 
42,42,..., but total weight of chlorine type reaction product 
4 1 ,4 1 . . and fluorine type reaction product 42,42,. . . which 
remain in substrate 30 which ashing isdone etching which is 
shown in Figure 3 has decreased than the total weight of 
chlorine type reaction product 41,41,. which remains in 
substrate 30 which is done. 

[0031] 

After starting ashing, when specified time doing, it stops 
supply of mixed gas and microwave, after adjusting internal 
pressure of second chamber 2 the internal pressure of third 
chamber 3, it opens door inside carrying out which isprovided 
beforehand on internal air side of third chamber 3 and 
opening and closing door 8 and the load lock chamber 14 for 
carrying out which are provided between second chamber 2 , 
with the transport arm which is mentioned earlier, substrate 
which ashing is done is conveyed inside load lock chamber 14 

c„ : * c j ~i 1 o 
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[0033] 
[0034] 

22 ^ffi^^^X, -tCICI|X«**L* 0 
[0035] 

^>^*fT5fiini±. HI 1 ic^LfcgElCcfcoT 
[0036] 

1 l*KDE*)£ 4mTorr l:fflSUCF 4 A* 
X % CHF 3 # X&tf At #XCD;g£:tfX£ CF 4 H 
X/CHF 3 #7VAr #X=20sccnV20sccm/160sccm 
tf^MTr^AU ]000W T'SMILfc"? 

ZZ-e. ±Jzt!LfciP< At #X£36*!Lfc»£s ^ 
[0037] 



forcarrying out from second chamber 2. 
[0032] 

When substrate of ashing end is conveyed in load lock 
chamber 14 for carrying out,closing door inside 
aforementioned carrying out, after adjusting pressure inside 
load lock chamber 14 for carrying out atmospheric pressure, 
you open the door outside carrying out which is provided 
beforehand in external air side of load lock chamber 14 for 
carrying out, with carrying out equipment which isprovided in 
load lock chamber 14 for carrying out, you carry out 
theaforementioned substrate to cleaner 5. 

And, cleaner 5, while substrate turning, washes surface with 
the pure water. 

[0033] 

Now, reaction product which includes halogen which remains 
in surface of substrate is done cleaning and removal, 
corrosion occurs is prevented inl st and 2nd magnetic layer. 

[0034] 

When washing ends with pure water , substrate with 
conveyance equipment which ismentioned earlier from 
cleaner 5 is conveyed to second cassette 22, is storedup there. 

[0035] 

(embodiment 2 ) With this embodiment, replacing to 
insulating layer which becomes making use of alumina or 
AlTiC which is mentioned earlier, when you use the substrate 
which provides insulating layer which becomes making use of 
silicon dioxide being attached, you explain. 

When thin film magnetic head is produced making use of this 
kind of substrate, otherthan doing etching and ashing with 
next kind of condition, frontsimilar operation is done with 
equipment which is shown in Figure 1. 

[0036] 

pressure inside for example first chamber 1 is adjusted 4 
mforr as condition which does etching, mixed gas of CF 4 
gas, CHF 3 gas and Argas is introduced with the flow of CF 4 
gas/CHF 3 gas/Argas=20 sccm/20 sccm/160 seem, with power 
of 1 000 W aforementioned mixed gas excitation is done with 
microwave which excitation is done and the plasma is formed. 

As though here, description above it did, when Argas is 
added when, does not add that, comparing, because ionization 
of plasma ispromoted, as plasma discharge is stabilized, anti- 
resist selectivity improves. 

[0037] 



3 6 lt^vTls?lZj&Ltz£tt(DUftWimEiX* Figure 6 is partial cross section of substrate which is offered 
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[0038] 

osmt'i 34 *<a»LT*y, ttifiitJi 34 ± 

vXh 36,36 tfmmO'W->X'WHfTfo%o 



ZCDfiW 30 $, CF 4 #X,CHF 3 tfTs&lfi Ai iS 

B 7 ICTKLfcJOC m 2 fit&JI 32 Rtf 
bvXh 36,36 £7X?i:LT, BriB4g*<£fi$tt 

Jf 34,34,34 7b<»fifc**lTfey, l&^SPttCDfffl* 

*f=, stf 30 (ommizimmoyym^xit 

0t*&0fifE±jfc«l 42,42,- ^SSgLTU-S. 



[0039] 

ZftllftLT , B 6 IC^LfcSW 30 £ % BC1 3 ** 
X&l/ Cl 2 #Xfl>;l£;tfx£7<r$nsftT*I!ijg 
f £ Z fc I c J: o T ± A L fc ^7 X T I z * o T x -y 

34,34,34 ©KSaB^roffliSA'T— /<ttl=4o 

4rt»41,41,-*t»»Lr^«. 
[0040] 

fr££j5KLf=?7X?T?xy^>?Lfc£**£. 
$ 2 2 \zt&XLXTv*s->9+Z>. 



Tvis^ftmtkfrtLxte, m*.\ts m 2 =f- 

2 ft tf»±:*j£ 0.9Torr ICHBU 0 2 #X 

Si; CF 4 #x<D;g£:tfx£ 0 2 #*/CF 4 #x 
=776sccm/24sccm093iEStT?$AU 1200W 
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to etching. 

In addition, as for Figure 7, with plasma which forms 
substrate which is shown in Figure 6, from fluorine type gas 
with schematic partial cross section which shows state which 
etching is done, as for Figure 8, it is a schematic partial cross 
section which shows state which etching is done with plasma 
whichforms substrate which is shown in Figure 6, from 
chlorine gas. 

[0038] 

As though it showed in Figure 6, substrate 30 is laminated 
insulating layer 34 which is on first magnetic layer 3 1 which 
becomes making use of permalloy making useof silicon 
dioxide, second magnetic layer 32 and resist 36,36 which are 
on said insulating layer 34 makinguse of permalloy are 
provided with necessary pattern. 

When this substrate 30, mixed gas which consists of CF 4 gas, 
CHF 3 gas and Argas excitation is done with microwave, 
etching it does with plasma which is formed with , as though 
it showed in Figure 7, the insulating layer 34,34,34 of island 
is formed by both sides of removal part amount where cross 
section view is removed to rectangle with second magnetic 
layer 32 and resist 36,36 as the mask,, shape of removal part 
amount was satisfactory. 

In addition, fluorine type of plural or reaction product 
42,42,... of carbonaceous hasremained in surface of substrate 
30. 

[0039] 

Vis-a-vis this, when substrate 30 which is shown in Figure 6, 
mixed gas of BC 1 3 gas and Cl 2 gas excitation is done with 
microwave, etching it does with plasma which is formed 
with , as though itshowed in Figure 8, side surface of removal 
part amount of insulating layer 34,34,34 had become taper, 
could not acquire necessary etching shape. 

In addition, reaction product 41,41,... of chlorine type of 
plural has remained in the surface of substrate 30. 

[0040] 

With plasma which forms insulating layer which becomes 
making use of the silicon dioxide from fluorine type gas 
loading substrate which etching is done, in the second 
chamber 2, ashing it does. 

pressure inside for example second chamber 2 is adjusted 0.9 
Torr as condition whichdoes ashing, mixed gas of 0 2 gas and 
CF 4 gas is introducedwith flow of 0 2 gas/CF 4 gas=776 
sccm/24 seem, with power of 1200 W theaforementioned 
mixed gas excitation is done with microwave which excitation 
is done and plasma is formed. 
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[0041] 

[Effects of the Invention] 

As though above you detailed, being first and 5 th 
inventions,in order insulating layer which is provided in 
substrate for thin film magnetic head the etching to do with 
plasma which is formed from reactive gas whichincludes 
halogen, etching velocity is quick, can improve also anti- 
mask selectivity ratio. 

In addition, conveying substrate for thin film magnetic head 
inside atmosphere whichu ? emoves for example atmosphere, in 
order ashing to do, magnetic layer corrodes isprevented with 
reaction product which remains in substrate for the thin film 
magnetic head. 

Furthermore, in order to wash substrate for thin film magnetic 
head which ashing is done with wash liquid , reaction product 
which includes halogen whichremains in substrate for thin 
film magnetic head is done cleaning and removal, even with 
when substrate for thin film magnetic head is left in 
atmosphere, corrosion does not occurin substrate for thin film 
magnetic head. 

[0042] 

There being a second invention, when insulating layer it is 
formed making use of the alumina or AlTiC, it uses reactive 
gas which includes chlorine the etching is possible insulating 
layer to necessary cross section shape with . 

[0043] 

There being third invention, when insulating layer it is formed 
making use of silicon dioxide, it uses reactive gas which 
includes fluorine etching impossible insulating layer to 
necessary cross section shape with . 

[0044] 

There being 4 th inventions, it uses pure water, as wash liquid 
the reaction product which remains in substrate for thin film 
magnetic head with , to beefficient cleaning and removal is 
possible in if possible low cost 

In addition, environmental contamination can be evaded 
easily with cleaning waste liquid such as,this invention has 
effect which is superior. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a schematic top view which shows constitution of 
equipment which relatesto this invention. 

[Figure 2] 

It is a partial cross section of substrate which is offered to 
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[03] 
[[114] 

w»»»isia-efc*o 

[135] 

B 3 lc*Lfcxy*>^©*W£7yv>?L 
[06] 

x^>yi=ttLfc**ffl>«»BfiBIB-C**. 
[073 

S3 6 (i*LfcStt$, XfrSArtLfc 
^X"7lcJ:oTx^>yLfc«tt*»-r«SC 

[®8] 

HI 6 lc*Lfc*»S,as*S*fX^&^JiELfc 
^XTlcJ:-3Tx^^>yLfc««**-r«a 

1 

13 
14 
2 
21 

ft l *-b-vh 

22 
3 



etching. 
[Figure 3] 

It is a schematic partial cross section which shows state which 
etching is done with the plasma which forms substrate which 
is shown in Figure 2, from the chlorine gas. 

[Figure 4] 

It is a schematic partial cross section which shows state which 
etching is done with the plasma which forms substrate which 
is shown in Figure 2, from the fluorine type gas. 

[Figure 5] 

It is a schematic partial cross section which shows state which 
substrate of etched whichis shown in Figure 3 ashing is done. 

[Figure 6] 

It is a partial cross section of substrate which is offered to 
etching. 

[Figure 7] 

It is a schematic partial cross section which shows state which 
etching is done with the plasma which forms substrate which 
is shown in Figure 6, from the fluorine type gas. 

[Figure 8] > 

It is a schematic partial cross section which shows state which 
etching is done with the plasma which forms substrate which" 
is shown in Figure 6, from the chlorine gas. 

[Explanation of Symbols in Drawings] 

1 [ 

first chamber 

13 

load lock chamber for carrying 
14 

load lock chamber for carrying out 
2 

second chamber 
21 

first cassette 
22 

second cassette 
3 

third chamber 
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5 

cleaner 
7 

opening and closing door 
8 

opening and closing door 
[Figure 1] 



[Figure 2] 



[H3] 



[Figure 3] 
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[Figure 6] 
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[Figure 7] 
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